Consider the lines shown: 


Consider the lines shown: 


j заве зава line 2 


We can see that line 2 rises much faster than the other two lines, so line 2 is steepest. 


However, most people would find it hard to tell which of lines 1 and 3 is steeper just by looking at them. 
We therefore need a more precise way to measure the steepness of a line. 


The gradient of a line is a measure of its steepness. 


To calculate the gradient of a line, we first choose any two distinct points on the line. We can move 
from one point to the other by making a positive horizontal step followed by a vertical step. 


The gradient is calculated by dividing the vertical step by the horizontal step. 


vertical step а y-step 


The gradient of a line = Horizontal! step == 


If the line is sloping upwards, then both steps are positive, so the 
line has a positive gradient. 


positive 
vertical step 


horizontal step 


If the line is sloping downwards, the horizontal step is positive and 
the vertical step is negative, so the line has a negative gradient. 


horizontal step 


negative 
vertical step 


Find the gradient of cach line segment: 


c a 


b gradient = 
gradient = 8 which is undefined 


a gradient 


gradient — $ — 0 


From the previous Example, we сап sce that: 
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Find the gradient of each 
line segment: 


On grid paper, draw a line segment with gradient: 

aj -i à 2 d -3 е 0 1-3 
Draw a line with gradient 5, through the point (3, —1). 
Draw a line with gradient — $, through the point (—1, 3). 


On the same set of axes, draw lines through (2, 3) with gradients 4, $, 2, and 4. 


On the same set of axes, draw lines through (—1, 2) with gradients 0, +, —2, and —5. 


THE GRADIENT FORMULA 


The gradient of the line through 
n y 


(ал, yı) and (zə, və) is acum 
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EXERCİSE 6С.2 


1 Use the gradient formula to find the gradient of the line through А(-2, -3) and B(5, 1). 
Plot the line segment [AB] on a set of axes to illustrate your answer. 


2 Find the gradient of the line segment joining: 


à (2,3) and (7, 4) b (5,7) and (1, 6) € (1, —2) and (3,6) 
d (5,5) and (-1,5) € (3, -1) and (3, —4) f (5, —1) and (—2, —3) 
9 (-5, 2) and (2, 0) h (0, —1) and (—2, -3) ï (—1, 7) and (11, -9). 
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Find ¢ given that the line segment joining (5, —2) and (9,1) has gradient 3. 


The line segment joining (5, —2) and (9, t) has gradient = EA 
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3 Find t given that the line segment joining: 


а (-3,5) and (4, f) has gradient 2 b (5,1) and (10, 12) has gradient —İ 
< (3,—6) and (t, —2) has gradient 3 d (t,9) and (4, 7) has gradient —$ 
е (2,5) and (t, t) has gradient 4 f (t, 21) and (-3,12) has gradient =$. 
4 y The gradient of [PQ] is 2. and the gradient of [QR] 
9 is —3. Find the coordinates of R. 


P(-6,-2) 


5 Arı, yı). B(z2, ye), and C(za, уз) are three points Clas, ya) 
such that the gradient of [AB] is 7, the gradient of [BC] 
is 1, and AB = BC. 
à Use the gradient formula to show that 
(m = m)? = 49(22 — zi)” and Bram) 
(us — №)? = (аз — та). 
b Use a and the distance formula to show that 
Lg — та = аа — 21). 
€ Hence, find the gradient of [AC]. 
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€ gradient of [AC] — 2 


